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(57)Abstract: 

PROBLEM TO BE SOLVED: To make potential distribution in the 
vicinity of a hole parallel to an electrode plane and suppress 
diffusion of emitted electrons in simple constitution by blocking the 
hole for emitting electrons to the outside with a conductive thin film. 

SOLUTION: A material having low electron scattering probability is g„ 
filled in a hole formed with a gate electrode 6 of an FE type 
electron source of an electron emission element and an emitter to 
the same height as the top surface of the gate electrode 6. A thin 
film 7 thinner than an average free path of an electron is stacked 
on the whole surface of the gate electrode 6, and the whole gate 
electrode 6 is made flat and equipotential. As a result, an 
equipotential surface formed between an anode electrode and the 
gate electrode 6 is made parallel to the surface of the gate 

electrode 6, electrodes transmitted through the thin film 7 from the hole under the gate electrode 6 reach 
an anode electrode without the spread of beams. The material filled in the hole under the gate electrode 
6 is preferable to have low electron scatter and to be capable of forming a conductive film such as a 
porous silica film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The electron emission component characterized by preparing the conductive thin film which closes said 
hole in the election emission component to which are the electron emission component equipped with the electrode 
of a pair, and the electron emission section prepared in inter-electrode [ of this pair ], and the electron made to emit 
from said electron emission section is made to emit towards the exterior from the hole formed in one electrode of 
the electrodes of said pair. 

[Claim 2] The thickness of this thin film is an electron emission component according to claim 1 characterized by 
being thinner than the die length of the average free process of the electr on emitted from said electron emission 
section. 

[Claim 3] The electron emission component according to claim 1 or 2 characterized by forming in this insulating 
layer the centrum which is open for fr ee passage to said hole, and preparing said electron emission section in this 
centrum while an insulating layer is prepared in inter-electrode [ of said pair ]. 

[Claim 4] The electron emission component according to claim 1, 2, or 3 char acterized by filling up with a porosity 
silica in said centrum. 

[Claim 5] The electron emission component according to claim 4 to which the void content of said porosity silica is 
characterized by being less than 100% 85% or more. 

[Claim 6] Said electron emission section is the electron emission component of any one publication of claim 1-5 
characterized by including the diamond particle film. 

[Claim 7] Said electron emission section is the electron emission component of any one publication of claim 1-5 
characterized by including the carbon nanotube film. 

[Claim 8] Like the solution packer filled up with the raw material solution of a porosity silica through the hole 
formed in one electrode of the electrodes of said pair in the centrum formed in the insulating layer prepared in inter- 
electrode [ of a pair ] The gelation process which gels the solution with which it filled up like this solution packer, 
These solution packer with down stream processing which performs processing which samples a solvent, 
maintaining the fr ame of the silica formed of this gelation pr ocess by the gelation process and down str eam 
processing The manufacture approach of the electr on emission component characterized by having the vacuum 
evaporationo process which makes the porosity silica front face exposed from the electrode surface in which said 
hole was formed, and this hole vapor-deposit a conductive thin film after a porosity silica is formed in said centrum. 

[Claim 9] The flat-surface display characterized by having the display which performs a luminescence display in 
response to the electron emitted from the electron emission components and these electron emission components of 
any one publication of claim 1-7 by which two or more arrays were carried out. 

[Claim 10] The manufactur e approach of the flat-surface display characterized by pr eparing the display which 
indicates by luminescence with the electron emitted from this electron emission component in the location which 
counters the electron emission component formed in the shape of these matrices while forming two or mor e 
electron emission components in the shape of a matrix by the manufacture approach of an electr on emission 
component according to claim 8. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Descr iption of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufactur e approach of the flat-surface display adapting the 
manufacture approach of the electron emission component for emitting an electron, and an electron emission 
component, and an electron emission component, and a flat-surface display. 
[0002] 

[Description of the Prior Ait] Development of the electron emission mold flat-surface display which aimed at a 
large area and low-power-ization (efficient) is furthered with progress of an information society. 
[0003] FE mold (field emission) is one of those to which development is advanced in influence as an electron 
emission component. 

[0004] the gate electrode 6 for FE mold to pull out an electron from an outline, the electron emission section 
(emitter) 4, and the electron emission section 4, as fundamentally shown in drawing 4 , and the insulating layer 3 
required in order to apply an electrical potential difference among them — since — it becomes. 
[0005] The electron pulled out from the emitter section by the electrical potential difference impressed to the gate 
electrode 6 is pulled out besides a hole, and can be drawn near to the anode electrode (un-illustrating) put on the 
upper part among drawing. 

[0006] The electrical potential difference of several kV is impressed to the anode electrode fr om several 100V. 
[0007] Furthermore, the fluorescent substance is applied to the anode electrode, and it is excited with an electron 
with the ener gy of Number kVeV from several lOOeV which has carried out incidence, and light is emitted. 
[0008] The Spindt mold which was radicalized in the tip as shown in drawing 5 (a) as the electron emission section 
4 is known. 

[0009] As a conic (cone) ingredient, semiconductor materials, such as refractory metals, such as molybdenum (Mo 
is called hereafter.) and a tungsten (W is called hereafter.), and Si, are used. 

[0010] Apart from the Spindt mold, the diamond film and the carbon nanotube film can be used as an emitter 
ingredient. 

[001 1] Since it is easy to cany out electron emission of these film, it can be used by the shape of film 10 as not 
used as a cone mold and shown in drawing 5 (b). 

[0012] Typically, the diameter of the hole which was able to be made in insulating layer thickness and a gate 
electr ode is 1 micrometer, and it is designed so that an aspect ratio (depth of the diameter/hole of a hole) may 
become about one. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the case of the above conventional techniques, the 
following problems had arisen. 

[0014] That is, the trouble of beam diver gence exists in FE mold. 

[0015] In order to pull out an electron to a gate electrode as shown in above-mentioned drawin g 4 , a hole exists 
inevitably. 

[0016] It becomes less parallel on a hole, as potential distribution is shown to drawing 6 by this hole. 
[0017] Thereby, the electron which came out of the hole flies in the direction emitted according to the lens 
effectiveness of this electric field. 

[0018] Therefor e, location distribution of the attainment electr on on an anode electrode becomes large far from the 
diameter of a hole. 

[0019] That is, when an anode electrical potential difference is set to Va and Vg and distance between the anode- 
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gates ar e set to d for gate voltage, the radius r of the point by the electron which reached on the anode electrode 
emitting light is expressed as r=(2 Vg/Va) l/2xd. 

[0020] It will be set to r= 283 micrometers if [ assume standard structure and drive conditions and ] Vg=50V, 
Va=5kV, and d= 2mm. 

[0021] For example, if it is going to realize the color display of VGA (480x640 pixel) correspondence by 10 inches, 
it is necessary to hold down r to 50 micrometers or less. 

[0022] In order to display a highly minute image, attaching the convergence electrode 12 on a gate electrode, as 
shown in drawing 7 is examined now. 

[0023] In this case, the convergence electrode 12 is adjusted with applied voltage (V2) so that the electron beam 
which emits may be deflected by electric field and it may become a desired beam diameter on an anode electrode, 
and the convergence electrode 12 for impressing an insulator layer 1 1 and control voltage to the gate electrode 6 
side further is formed. 

[0024] However, in corresponding such, since a convergence electrode is needed, a process becomes long structure 
not only becomes complicated, but, and it becomes the factor which cost goes up. 

[0025] Thus, with the present FE mold electron emission component (or electron source equipped with FE mold 
electron emission component), in order to have attained highly minute-ization, there were problems, such as 
complication of structure. 

[0026] The place which it was made in order that this invention might solve the technical problem of the above- 
mentioned conventional technique, and is made into the purpose is a simple configuration, and is to offer the 
manufacture approach of the manufacture approach of the electron emission component excellent in the quality 
natur e which controls diffusion (beam diver gence) of the electron to emit, and an electron emission component, a 
flat-surface display, and a flat-surface display. 
[0027] 

[Means for Solving the Pr oblem] It is the electron emission component equipped with the electrode of a pair , and 

the electr on emission section prepar ed in inter-electrode [ of this pair ] if it was in this invention in order to attain 

the above-mentioned purpose, and is characterized by preparing the conductive thin film which closes said hole in 

the electron emission component to which the electron made to emit from said electron emission section is made to 

emit towards the exterior from the hole formed in one electr ode of the electrodes of said pair. 

[0028] therefore, a hole - potential distribution formed in the neighborhood is made to parallel to an electrode flat 

surface. 

[0029] The thickness of this thin film hopes that it is thinner than the die length of the aver age free process of the 
electron emitted from said electron emission section. 

[0030] Therefore, the electron emitted can control being caught by the thin film. 

[0031] While an insulating layer is prepared in inter-electrode [ of said pair ], it is good for this insulating layer to 
form the centrum which is open for free passage to said hole, and to prepare said electron emission section in this 
centrum. 

[0032] It is good to fill up with a porosity silica in said centrum. 

[0033] Ther efore, dispersion of the electron within a centrum can be contr olled. 

[0034] It is good in the void content of said porosity silica being less than 100% 85% or more. 

[0035] Said electron emission section is good to include the diamond particle film. 

[0036] Said electron emission section is good to include the carbon nanotube film. 

[0037] Moreover, if it is in the manufacture appr oach of the electr on emission component of this invention Like the 
solution packer filled up with the r aw material solution of a por osity silica through the hole formed in one electrode 
of the electrodes of said pair in the centrum formed in the insulating layer prepared in inter-electrode [ of a pair ] 
The gelation process which gels the solution with which it filled up like this solution packer, These solution packer 
with down stream processing which per forms processing which samples a solvent, maintaining the frame of the 
silica formed of this gelation process by the gelation pr ocess and down str eam processing After a por osity silica is 
formed in said centrum, it is characterized by having the vacuum evaporationo process which makes the porosity 
silica front face exposed from the electrode surface in which said hole was formed, and this hole vapor-deposit a 
conductive thin film. 

[0038] Moreover, if it is in the flat-surface display of this invention, it is characterized by having the display which 
performs a luminescence display in response to the above-mentioned electron emission component by which two or 
more arrays were carried out, and the electron emitted from these electron emission components. 
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[0039] Moreover, if it is in the manufacture approach of the flat-surface display of this invention, while forming 
two or more electron emission components in the shape of a matrix by the manufacture approach of the above- 
mentioned electron emission component, it is characterized by preparing the display which indicates by 
luminescence with the electron emitted from this electron emission component in the location which counters the 
electron emission component formed in the shape of these matrices. 
[0040] 

[Embodiment of the Invention] With refer ence to a drawing, the gestalt and example of suitable implementation of 
this invention are explained in detail in instantiation below. However, the dimension of the component part 
indicated by the gestalt of this operation, the quality of the material, a configuration, its relative configuration, etc. 
ar e not the things of those meanings limited to seeing about the range of this invention, as long as ther e is no 
specific publication especially. 

[0041] Drawing 1 is the outline configuration sectional view of the electr on emission component concerning the 
gestalt of oper ation of this invention. 

[0042] in addition, explanation - since it is easy, the same sign is attached and explained about the same 
configuration as the configuration of the illustration r eferred to in explanation of the above-mentioned conventional 
technique. 

[0043] As shown in drawing, in addition to the fundamental configuration explained in the above-mentioned 
conventional technique, in the gestalt of this operation, the porosity silica film 5 and a thin film 7 are formed. 
[0044] namely, with the electron emission component concerning the gestalt of operation of this invention The hole 
formed with the gate electrode and emitter of FE mold electron source is filled up with the small ingredient of an 
electronic dispersion probability until it becomes the same height as a gate electrode top face. By carrying out the 
laminating of the conductive film (thin film 7) of thickness [ on it ] smaller than an electronic mean free path all 
over a gate electrode, as shown in drawing 1 , the gate electrode 6 whole is a flat surface, and it is characterized by 
making it become equipotential. 

[0045] Consequently, the equipotential surface formed in anode-gate inter-electrode becomes a gate electrode 
sur face and parallel like drawing 1 , and the electron which penetrated the conductive film and came out out of the 
hole under a gate electrode can reach an anode electrode without producing beam divergence. 
[0046] Here, as for the ingredient with which it is filled up into the hole under a gate electrode, it is desirable for 
electronic dispersion to be structure material with the small mechanical strength which can form the conductive 
film in the upper part as much as possible. 

[0047] That is, a thing with skeletal structure with a void content high as much as possible is needed. 

[0048] The porosity silica film is raised as a candidate of this ingr edient. 

[0049] The thing using the sol-gel method as a process of a porosity silica is known. 

[0050] In a solvent, a silicon alkoxide (TEOS, TMOS) is made to hydrolyze and the humid gel which consists of 
Si02 is formed. 

[0051] Humid gel contains a solvent in the fr ame which consists of a three-dimension network of Si-O-Si 
association. 

[0052] If a solvent is made to season naturally as it is, the frame of a silica will be destroyed for the surface tension 
committed in a frame, and it will become the silica film with a high consistency. 

[0053] In order to sample a solvent, with the fr ame of a silica maintained, the approach of making surface tension 
zer o by the surface tr eatment method which carries out canal processing of the front face of a supercritical drying 
method or a frame is learned. 

[0054] Thus, the porosity silica obtained has a hole around 100A in the interior. 

[0055] A void content is controlled by the amount of a diluent solvent, and can cr eate the thing to a maximum of 
99.9%. 

[0056] Thus, the probability scattered about before the electron emitted from the emitter electrode penetrates an up 
electrode, since a void content is raised to about 100% is very small. 

[0057] Moreover, since a dielectric constant can be set to about 1, even if it fills up the interior of a hole, 
electrostatic capacity is not enlarged and a switching rate is not reduced. 

[0058] Moreover , by being filled up with a porosity silica into a hole, the rate that the electron emission point of an 
emitter is put to a direct vacuum becomes small, and it is effective in a degradation phenomenon with residual gas 
r emarkable in FE component of sticking to the electron emission section and changing the electr on emission 
characteristic being reduced. 

http://www4.ipdl.ncipi.go.jp/cgi-binytran_web_cgi_ejje 7/18/2006 



JP,2000-306493,A [DETAILED DESCRIPTION] 



Page 4 of 7 



[0059] 

[Example] (The 1st example) The more concrete example based on the gestalt of the above-mentioned 
implementation is explained her eafter. 

[0060] The process by the place which makes FE mold electron source is the same as that of the usual process. 

[0061] With reference to drawin g 2 , the manufacture approach of an electron emission component and electron 

emission component concerning the 1 st example of this invention are explained. 

[0062] In addition, the example of illustr ation shows the process of the Spindt mold electron source. 

[0063] First, sequential formation of the resistance film 8 which becomes a glass substrate 1 fr om the conductive 

cathode film 2 and an amorphous silicon, the insulator layer (about 1 micrometer of thickness) 3 which consists of 

Si02, and the gate electrode layer 6 is carried out ( drawing 2 (a)). 

[0064] In addition, the conductive cathode film 2 and the gate electrode layer 6 constitute the electrode of a pair. 
[0065] Next, a hole with a diameter of about 1 micrometer is made in the gate by the ion etching method ( drawing 
2 (b)), and it removes SiO two-layer by etching or the ion etching method after that ( drawing 2 (c)). 
[0066] A centrum 32 is formed in an insulator layer 3 while a hole 61 is formed in the gate electrode layer 6 which 
is one electrode by this . 

[0067] Next, after forming nickel sacrifice layer 9 on the gate, Mo which is the ingredient of ( drawing 2 (d)) and 
the Spindt mold cold cathode is formed. 

[0068] If it does so, Mo will accumulate into a centrum 32, and the conic structure (electron emission section 4) 
with which the tip sharpened is formed automatically ( drawing 2 (e)). 

[0069] By removing nickel layer, unnecessary Mo layer made on nickel film can exfoliate in coincidence, and the 
cold cathode of the Spindt mold completes it ( drawing 2 (f)). 

[0070] Next, it is filled up with the porosity silica (film) 5 into the centrum 32 in which cold cathode was formed. 
[0071] First, the raw material solution of a porosity silica is created. 

[0072] The hydrochloric acid was mixed with TEOS (tetra-ethoxy silane), ethanol, and water at a rate of 
1:3.8:1.1:0.0007 by the mole ratio as the 1st solution. 

[0073] Then, this mixed liquor was flowed back for 90 minutes at 60 degrees C. 

[0074] By the volume ratio, it mixed at a rate of 10:1 :x, and this mixed liquor, the aqueous ammonia of 

concentration 0.2M, and ethanol were stirred for 15 minutes. 

[0075] Here, x was changed in 10 to 50 in the amount of dilution of ethanol. 

[0076] The viscosity of the liquid immediately after mixing showed the almost same viscosity as water with 2 mPa- 
sec extent. 

[0077] It was filled up with a sink and mixed liquor into the hole of cold cathode on the substrate with which the 
cold cathode horizontally held in this solution was formed. 

[0078] Then, a substrate is leaned slightly and liquid was away poured from on the gate electrode surface. 
[0079] Thus, it was filled up with the raw material solution of a porosity silica only into the centrum 32 (like the 
solution packer). 

[0080] Next, in order to make it gel, without evaporating the solvent of filled liquid, the substrate was put in in the 
container saturated with an ethanol steam, and was gelled over several hours (gelation process). 
[0081] After gelation, the substrate was dipped into the ethanol solution and gel was riped. 

[0082] Next, this substrate was put in in the autoclave and the liquid CO 2 permuted the ethanol contained in gel. 
[0083] Then, the temperature up was carried out to 40 degrees C, and the internal pressure was made into 90 
atmospheric pressures. 

[0084] Since this condition is beyond the supercritical condition (31 degrees C, 72.8 atmospheric pressures) of 
C02, C02 in the film serves as supercritical fluid which surface tension does not commit. 
[0085] After maintaining in the state of supercritical for 15 minutes, C02 was discharged gradually, fixing 
temperature to 40 degrees C, and the pressure was returned to one atmospheric pressure. 

[0086] Then, temperature was gradually returned to lowering ordinary temperature, and the substrate was picked 
out from the autoclave. 

[0087] Since the hydroxyl group and the alkyl group were adsorbing into the porosity silica of this condition, it 
annealed at the temperature of 450 degrees C in nitrogen gas for 2 hours, and these adsorbate was desorbed (above, 
down stream processing). 

[0088] The porosity silica was able to be filled up with the above-mentioned approach into the centrum 32 of cold 
cathode. 
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[0089] When the inside of a centrum was observed using the scanning electron microscope, it has checked that the 
porosity silica was embedded to the same location as the top face of a gate electrode ( drawing 2 (g)). 
[0090] Next, the gold film (thin film 7) with a thickness of lOnm was formed with vacuum deposition all over this 
substrate (vacuum evaporationo process). 

[0091] Consequently, it was able to consider as the flat gate electrode layer to which irregularity does not exist in a 
front face ( drawing 2 (h)). 

[0092] The above-mentioned component was put in in vacuum devices, and it exhausted to 10-6Torr. 

[0093] The gate electrode was just carried out between the cathode film and a gate electrode layer, and the electrical 

potential difference was impressed and it acted as the monitor of the gate current which flows there. 

[0094] The anode plate was installed in the location of 5mm of upper parts of a substrate at coincidence. 

[0095] The laminating of the ITO electric conduction film and the fluorescent substance film was carried out on the 

glass substrate, and while the anode plate impressed the electrical potential difference of lkV and measured the 

emission current, it measured the magnitude of the point of a fluorescent substance emitting light. 

[0096] Moreover, the electron emission component which has not been filled up with the porosity silica into a hole 

for a comparison was also made as an experiment, and the same measurement as the above was performed. 

[0097] Front dr awing shown in drawing 8 summarizes the electron emission characteristic over the void content of 

the porosity silica film obtained by doing in this way. 

[0098] The void content asked for the film consistency from the X-ray reflection factor of one pattern which formed 
membr anes using the same solution, and was calculated from the consistency (2.2g/(cc)) of the silica of it and bulk. 
[0099] As shown in front drawing, the electron emission characteristic with what [ better ] has a higher void content 
was shown. 

[0100] Moreover, it was checked that the magnitude of the point emitting light becomes very small as compared 
with the usual FE component, and it is flat by the electrode layer by which potential distribution was established on 
the hole. 

[0101] (The 2nd example) Although the example which sets in the example 1 and is filled up with a porosity silica 
into a centrum about the configur ation in the case of the Spindt mold electron source was shown, it is not 
necessarily restricted to what is applied to the configuration in such a case, and the example which fills up a 
porosity silica with this example into a centrum about the configuration in the case of a diamond electron source as 
other examples is explained. 

[0102] First, the conductive cathode film which becomes a glass substrate from Pt is formed. 

[0103] It ultrasonicates by dipping this substrate into the acetone solvent which the diamond particle suspended. 

[0104] A nucleus for this actuation to generate the diamond film is formed all over Pt film. 

[0105] Nuclear density is determined by whenever [ suspension / of a diamond particle ], and sonication time 

amount. 

[0106] Next, after carrying out sequential formation of the insulator layer (about 1 micrometer of thickness) and 
gate electrode layer which consist of Si02, a hole with a diameter of about 1 micrometer is made in a gate electrode 
by the ion etching method, and it removes SiO two-layer by etching or the ion etching method after that. 
[0107] Thus, Pt electrode is exposed into a hole (centrum). 

[0108] It puts into the plasma which gener ated this substrate by impressing high-frequency voltage to the mixed gas 
of methane and hydrogen. 

[0109] Consequently, a diamond carries out karyogenesis only to Pt electrode surface exposed into the hole, and the 
film is not generated on a gate electrode. 

[0110] Since the diamond film obtained turns into particle film which the facet which consists of the crystal face 
exposed, without becoming the continuation film, it serves as the configur ation of having been suitable for electr on 
emission. 

[0111] Next, the source of electron emission with little beam divergence was able to be obtained by it being filled 
up with a porosity silica into a centrum, and forming Au electrode layer in the whole surface after that by the same 
approach as the 1st example. 

[0112] (The 3rd example) The example which fills up a porosity silica with this example into a centrum further 
about the configuration in the case of the electr on sour ce which used the carbon nanotube is explained. 
[0113] The example which fills up the interior of the hole of an electron sour ce using a carbon nanotube with a 
porosity silica in this example is explained. 

[0114] The conductive cathode film which becomes a glass substrate from Pt is formed. 
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[01 15] Next, after carrying out sequential formation of the insulator layer (about 1 micrometer of thickness) and 
gate electrode layer which consist of Si02, a hole with a diameter of about 1 micrometer is made in a gate electrode 
by the ion etching method, and it removes SiO two-layer by etching or the ion etching method after that. 
[0116] Thus, Pt electrode is exposed into a hole (centrum). 

[0117] This substrate was held at 550 degrees C, and it put to the mixed-gas ambient atmosphere of ethylene gas 
and argon gas for 2 hours. 

[0118] Consequently, the carbon nanotube was formed only in the interior of a centrum in order that a carbon 
nanotube might generate only on Pt electrode which is a catalyst nature metal. 

[0119] Since the carbon nanotube film obtained serves as a very thin columnar structure, without becoming the 
continuation film, it serves as the configuration of having been suitable for electron emission. 
[0120] Next, the source of electron emission with little beam divergence was able to be obtained by it being filled 
up with a porosity silica into a hole, and forming Au electrode layer in the whole surface after that by the same 
approach as the 1st example. 

[0121] (The 4th example) The gestalt of operation and the 1st to 3rd example which were described above 
explained the electron emission component. 

[0122] As an application of FE mold electron emission component which was constituted as mentioned above and 
which breadth does not produce in an electron beam, it is applicable suitable for the flat-surface display unit in 
which highly minute image display is possible, for example. 

[0123] This example explains the electron emission component constituted as mentioned above with reference to 
drawing 3 about the case where it applies to a flat-surface display unit. 

[0124] Drawing 3 is an outline configur ation perspective view for explaining the manufacture appr oach of the flat- 
surface display unit concerning this example. 

[0125] the display 30 which performs a luminescence display in this example in response to the electron emitted 
from the source 3 1 of electron emission which comes to accumulate the electron emission component which 
explained this flat-surface display unit in an outline and the 1st example of the above, and this source 31 of electron 
emission as shown in drawin g 3 — since — it becomes. 

[0126] The manufacture approach of this sour ce of electron emission is explained using drawing 3 . 
[0127] First, an address line is created by dividing the resistive layer which consists of the conductive cathode film 
and amorphous silicon which were formed on the substr ate 1 into the band-like base electrode 21 of a large number 
which adjoin each other in the direction of X by etching. 

[0128] Besides, Si02 insulating layer 3 is formed on the whole surface by the thickness of 1 micrometer, and the 
laminating also of the gate electrode 22 is further carried out to the whole surface. 

[0129] then, the direction of y which intersects perpendicularly with the above-mentioned base electrode by etching 
— ****** a g a { e electrode layer is divided into band-like like. 
[0130] Thereby, a data line is created. 

[0131] The hole 23 for cr eating FE mold electron emission section stated to the intersection side of an address line 
and a data line in the 1st example in the case of this etching is made in a gate electr ode. 

[0132] Since the path of a hole is 1 micrometer, when an intersection side is about 50-micrometer angle, the hole 
which is 100-piece (10x10 pieces) extent forms 1 pixel. 

[0133] Next, it removes the SiO two-layer in a hole by etching or ion etching using the same process as the 1st 
example (a centrum is formed). 

[0134] After forming nickel sacrifice layer on the whole surface, Mo is formed succeedingly and Mo tip is formed 
into a centrum. 

[0135] Mo film attached to the whole surface by removing nickel layer after that is removed. 

[0136] And after being filled up with a porosity silica into a centrum like the 1st example, an electron emission 

component is formed by forming Au electrode (thin film 7) of lOnm thickness on it. 

[0137] The source 31 of electron emission which comes to accumulate many electron emission components in the 
shape of a matrix according to the above process can be obtained. 

[0138] On the other hand, a display 30 becomes the transparence substrate 26 and the luminescence fluorescent 
substance 25 pan applied on it from the metal membrane (metal back) 24 formed on it. 

[0139] It arranges so that it may face each other in the metal back side and the source of electron emission of this 

display, and it pastes up on both sides of an outer frame (un-illustr ating), and a vacuum housing is formed. 

[0140] Thus, each above-mentioned electron emission component constitutes 1 pixel from a constituted flat-surface 
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display unit. 

[0141] And in this flat-surface display unit, the same approach as the liquid crystal display equipment of the active- 
matrix method which used TFT as the drive approach is employable. 

[0142] That is, the address line constituted with the above-mentioned base electrode and the data line constituted 
with the electric conduction film are connected to the drive driver, respectively. 

[0143] And this drive driver is operated and an electron is made to emit from the electron emission component 
prepared in the part at which each Rhine crosses by choosing the address line and data line of arbitration and 
impressing an electrical potential difference. 

[0144] The electron emitted when the high voltage was given to the metal membrane 24 prepar ed in the above- 
mentioned display 30 at this time can be drawn near to the above-mentioned metal membrane 24, can penetrate it, 
and can make the fluorescent substance 25 under it emit light. 
[0145] 

[Effect of the Invention] since this invention closed the hole for an electron to emit towards the exterior with the 
conductive thin film as explained above - a hole — since diffusion (beam divergence) of the electron which it can 
do in parallel (it is flattening about potential distribution) to an electrode flat surface, is a simple configuration, and 
emits the potential distribution formed in the neighborhood can be controlled, it excels in quality nature. 
[0146] If thickness of a thin film is made thinner than the die length of the average free pr ocess of the electron to 
which it is emitted from the electron emission section, it can control being caught by the thin film. 
[0147] If filled up with a porosity silica in the centrum in which the electron emission section is prepared, 
dispersion of the electron within a centrum can be controlled. 

[0148] Moreover, highly minute image display becomes possible by applying the electron emission component 
which could contr ol diffusion (beam divergence) of the electron emitted as mentioned above on the flat-surface 
display, and was excellent in it at quality nature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] It is the fundamental outline block diagram and its potential distribution map of the electron emission 
component concerning the gestalt of operation of this invention. 

[Drawing 2] It is drawing showing the manufacture approach of the electron emission component concerning the 
1 st example of this invention. 

[ Drawing 3] It is an outline configuration perspective view for explaining the manufacture approach of the flat- 
surface display unit concerning the 4th example of this invention. 

[Drawing 4] It is the outline configuration sectional view of a fundamental (field emission FE) mold electron 
emission component,, 

[Drawing 5] It is the outline configuration sectional view of a fundamental (field emission FE) mold electron 
emission component. 

[Drawing 6] It is drawing showing the potential distribution on the gate electrode of a fundamental (field emission 
FE) mold electron emission component. 

[Drawing 7] It is the outline configuration sectional view of the (field emission FE) mold electron emission 
component which gave the convergence electrode. 

[Drawing 8] It is the graph showing the electr on emission characteristic over the void content of the por osity silica 
film. 

[Description of Notations] 

1 Substrate 

2 Conductive Cathode Film 

3 Insulator Layer 
32 Centrum 

4 Electron Emission Section 

5 Porosity Silica Film 

6 Gate Electrode (Film) 
61 Hole 

7 Thin Film (Data Electrode) 

8 Resistance Film 

9 Sacrifice Film 

10 The Shape of Film (Electron Emission Section) 

1 1 Insulator Layer 

12 Convergence Electrode 

21 Base Electrode (Address Line) 

22 Gate Electrode (Data Line) 

23 Hole 

24 Metal Membrane (Metal Back) 

25 Fluorescent Substance 

26 Glass Substrate 

30 Display 

31 Source of Electr on Emission 
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DRAWINGS 
[Draw ing 1] 




[Drawi ng 8] 



No. 


_ 3i * 
{%) 


(V) 




(jtA/tip* 
4 


2b * 

1 1 


& 

40 Jim 


1 
2 


SO 
93 


SO 
50 


3 1 
24 


1 0 

2 0 


29 
54 


5 5 Mm 
43/im 


3 
4 


99 


50 
50 


I 7 

1 


40 


98 


8 0 Opm 



[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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